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DETAILED ACTION 

Election/Restrictions 

1. Applicant's election without traverse of Group I in the reply filed on 7/10/2009 is 
acknowledged. Claims 1-45 have been canceled. Claims 46-63 have been added. 
Claims 46-63 are drawn to the elected invention. 

Applicant is reminded that upon the cancellation of claims to a non-elected 
invention, the inventorship must be amended in compliance with 37 CFR 1.48(b) if one 
or more of the currently named inventors is no longer an inventor of at least one claim 
remaining in the application. Any amendment of inventorship must be accompanied by 
a request under 37 CFR 1 .48(b) and by the fee required under 37 CFR 1 .17(i). 
Specification 

2. The disclosure is objected to because of the following informalities: 

(a) The disclosure is objected to at pages 34, 36 and 37 because the specification 
comprise sequences that are not represented by a sequence identifier (SEQ ID NO:). It 
is suggested amending the disclosure to recited an appropriate sequence identifier, 
SEQ ID NO:. 

Claim Objections 

3. Claim 61 is objected to because of the following informalities: Claims 61 is 
objected because of improper claim construction. It is suggested inserting -wherein 
said oligonucleotide is- after, "claim 60," to clarify what reference is being made to.. 
Appropriate correction is required. 
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Claim Rejections - 35 USC §112 

4. The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

5. Claims 46-63 are rejected under 35 U.S.C. 112, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 

a) The claims 46-63 are indefinite and confusing in the claim 46 because the claims 
do not provide a clear nexus between the steps such that a clear interpretation of 
Applicant's intent can be ascertained. Specifically, the claims do not provide a clear 
nexus as to how the target sequence of the DNA sample is provided. There appear to 
be a gap in the steps because the claims appear to suggest that the DNA sample 
provided is engineered to contain a rolling circle amplification primer annealing 
sequence and target fragments from a shotgun library. However, the claims do not 
provide any steps for engineering the DNA samples or for obtaining fragments from a 
shotgun library. Given the gap between the steps, it cannot clearly be determined how 
one is to provide the DNA sample as claimed. It is noted that while minute details are 
not required in method claims, at least the basic steps must be recited in a positive, 
active fashion (see ex parte Erlich, 3 UsPQ2d1011, p. 1011 (Bd. Pat, Applicant. 
Int. 1986). It is further noted that although the claims are interpreted in light of the 
specification, limitations from the specification are not read into the claims. See In re 
Van Geuns, 988 F.2d 1181, 26 USPQ2d 1057 (Fed. Cir. 1993). Clarification is required 
as to Applicant's intent. 
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(b) Claims 48-50 are indefinite and confusing at "effective specificity of 3 to 10 
bases" because the term has not bee adequately defined in the instant specification or 
claims and it cannot be determined what is meant by effective specificity in reference to 
the number of bases as currently claimed. The limitation is confusing in the context of 
the claims. 

(c) Claim 60 is indefinite and confusing at "said oligonucleotide is stabilized" 
because it cannot be determined how the limitation "stabilized" is intended to limit or 
define the oligonucleotide. It is unclear if Applicant is suggesting that the 
oligonucleotide is stabilized to the surface of the array, or is designed or isolated in a 
specific manner or something entirely different. In any case, the terminology is 
confusing in the claims as currently written. 

(d) Claims 57-58 are indefinite for the recitation of "10% CV" and "5% CV" because it 
is unclear as to what is meant by the terms 10% CV and 5% CV in terms of the length of 
the target sequence. Clarification is required. 

Claim Rejections - 35 USC § 103 
6. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 
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Note* Given the ambiguity of the claims as noted above, the claims are given the 
broadest reasonable interpretation by the Examiner for the purpose of application of 
prior art. 

7. Claims 46, 47, 59 and 63 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Rothberg et al (US 6274320, August 2001) in view of Gunderson et 
al (US 20050100893 and further in view of Swanson et al (Sensors and Actuators B, 
vol. 64, pages 22-30, 2000). Regarding claim 46, Rothberg et al teach a method of 
sequencing comprising providing a plurality of single stranded circular template 
comprising target sequence and primer binding (annealing) sequence sites (see col. 9, 
lines 24 to col. 10, line 31) and performing rolling circle amplification to produce rolling 
circle amplification (RCA) products (col. 11). Rothberg teaches wherein a solid support 
matrix can be associated with the rolling circle synthesis reaction such that signals are 
generated onto a glass source (see col. 13, lines 27-56). Rothberg teaches multiple 
oligonucleotides may be attached to a solid support for subsequent sequencing analysis 
of a desired target (see col. 9, lines 16-24). 

Rothberg et al do not expressly teach that the rolling circle amplification products 
are randomly immobilized on a solid support followed by sequential hybridization and 
analysis using field programmable gate array. 

Gunderson et al teach detection of nucleic acid amplification products, including 
RCA products using bead arrays (0122). Gunderson et al teach that rolling circle 
amplification products can be easily detected by hybridization to probes in a solid phase 
format (e.g., an array of beads). Gunderson et al teach that an additional advantage of 
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the RCA is that it provides the capability of multiplex analysis in parallel. Gunderson et 
al teach that by combining the sensitivity of RCA and parallel detection on arrays, many 
sequences can be analyzed directly from genomic DNA (0204). Gunderson et al teach 
that various hybridization methods can be used for analysis on an array. For example, 
Gunderson teaches that their method for sequencing comprises detecting mismatches 
against a standard (see 0295). Gunderson et al also teaches that plurality of probes 
(panel of probes) can be used as "readout probes" for detecting mismatches in 
sequences (0296 and 0537). Gunderson et al teach that random arrays may be used in 
the method (0424 and 0567) and further teaches wherein sequence analysis may be 
performed using sequential hybridization on the arrays (see 0609). Gunderson et al 
also teaches obtaining spectral data using specific tags (0316 and 0450). 

Neither Rothberg et al nor Gunderson et al teach further analysis of the 
amplification products using field programmable gate array. However, this technique is 
known in the art. 

For example, Swanson et al teach a DNA hybridization assay on a biochip, 
wherein said chip is assessed by a single-board control circuit based on a field 
programmable gate array (FPGA) (see abstract and section 3, especially page 28). 
Swanson et al teach that the FPGA board incorporates the necessary hardware and 
software to control all the hybridization chip functions as well as to drive associated 
pumps and optical components that are used to read out the fluorescence signal from 
the chip. Swanson et al teaches that in addition, the instrument interfaces with the PC 
to allow control by means of a graphical user interface and provide for data analysis 



Application/Control Number: 10/593,785 Page 7 

Art Unit: 1637 

(col. 1 , lines 3-10 of page 23). Swanson et al teach that the FPGA is programmed to 
handle all the necessary logic function to control the chip (section 2.2 at page 25). 
Swanson et al teach that the biochip allows for analysis of a large number of samples 
with increase sensitivity under electronic control 

One of ordinary skill in the art at the time of the claimed invention would have 
been motivated to incorporate sequential hybridization on an array and spectral analysis 
of using FPGA as taught by Gunderson et al in view of Swanson et al in to the rolling 
circle sequencing method of Rothberg for detection of mutated sequences, as a person 
of ordinary skill has good reason to pursue the known options within his or her technical 
grasp. In turn, because the use of hybridization biochips controlled by FPGA for 
spectral analysis allows for full electronic control and high sensitivity, one of ordinary 
skill would have been motivated for the benefit of improving means of determining the 
sequence of a target. The ordinary artisan would have been motivated to analyze 
rolling circle amplification products on the hybridization biochip as taught by Gunderson 
in view of Swanson et al based on the teaching of Rothberg that the use of rolling circle 
amplification allows for the determination of nucleic acid sequence information without 
the need for first cloning the nucleic acid sequence (Rothberg, col. 5, lines 29-31). 
Rothberg et al additionally teaches that the method is useful for detecting single 
nucleotide polymorphism as well as sequencing of artificial sequences (see col. 5, lines 
31 -33). One of ordinary skill in the art at the time of the claimed invention could expect 
a reasonable expectation of success in performing the sequencing method of Rothberg 
et al in view of Gunderson et al in view of Swanson et al, since Gunderson et al teach 
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substitution of various techniques including rolling circle amplification, use of random 
arrays and sequential hybridization of means of sequencing a desired target. 

Prior art 

8. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. Ladner (citation made of record in IDS) teach a method of rolling 
circle and PCR ligation and hybridization on a universal probe array (abstract). 

Conclusion 

No claims are allowed. However, some of the claims have not been rejected 
under prior art. Any inquiry concerning this communication or earlier communications 
from the examiner should be directed to CYNTHIA B. WILDER whose telephone 
number is (571)272-0791. The examiner can normally be reached on a flexible 
schedule. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Gary Benzion can be reached on (571) 272-0782. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 

Patent Application Information Retrieval (PAIR) system. Status information for 

published applications may be obtained from either Private PAIR or Public PAIR. 

Status information for unpublished applications is available through Private PAIR only. 

For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 

you have questions on access to the Private PAIR system, contact the Electronic 

Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 

USPTO Customer Service Representative or access to the automated information 

system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Cynthia B. Wilder/ 
Examiner, Art Unit 1637 



